Introduction
Musculoskeletal ultrasound (MSUS) has been gaining an increasingly important role in rheumatology, as a non-invasive and accessible imaging method [1] , mainly due to its increased sensitivity compared to clinical examination for detecting synovial thickening or joint effusion [2] . However, even if its usefulness has been extensively evaluated among rheumatologists, several barriers limit its implementation in daily practice: the availability of a good quality machine or an experienced sonographer are just two such barriers [3] .
An increasing number of papers focused on MSUS techniques or disease activity scores assessed with MSUS have been published over the last years; their scientific quality also has improved, so there is evidence of a high uptake of MSUS in most European countries [4] . However, the authors appear to have paid less attention to feasibility aspects concerning its utilisation in the clinical setting.
Although a general definition of a "feasibility study"' can be found after a quick search on the internet -"an analysis of the ability to complete a project successfully, taking into account legal, economic, technological, scheduling and other factors" [5] , a standardised framework for the design of a medical feasibility study, particularly for the evaluation of MSUS feasibility still has not a consensus.
For many authors, there is not a clear difference between "feasibility" and "pilot" studies. Lancaster et al [6] conducted a review of the seven most important medical journals in 2000-2001, using 'pilot' and 'feasibility' as keywords; the authors focused mainly on pilot studies used to plan Randomised Clinical Trials, thus making no general recommendations for a feasibility study. The difference between the requirements of pilot studies and feasibility studies was brought up by Arain et al [7] later, in a 2010 review of the same medical journals used by Lancaster et al. Their conclusion was that, in practice, the definitions of 'feasibility' and 'pilot' studies are not distinct, suggesting the use of the NETSCC definition (United Kingdom's National Institute for Health Research Evaluation, Trials and Studies Coordination Centre; 2012), which defines feasibility studies as "pieces of research done before a main study in order to answer the question 'Can this study be done?'…used to estimate important parameters that are needed to design the main study" (Research Methods section, paragraph 3).
Moreover, previous work by Tickle-Degnen et al has also suggested that the outcomes of most feasibility studies are measured using descriptive statistics and qualitative analysis, including data regarding administrative and physical infrastructure [8] . Bowen et al [9] concluded different types of feasibility studies conducted in the field of cancer prevention and suggested a methodology developed in compliance with the NETSCC definition; we considered their methodology largely suitable for the assessment of MSUS feasibility studies.
In our work we intended to verify to what depth are feasibility aspects assessed in knee related MSUS papers.
Material and methods
A systematic literature search of the PubMed/Medline and Web of Science (Thomson Reuters) databases was conducted on December 20 th 2015. Publications were identified using the following terms: ("knee") AND ("ultrasound" OR "ultrasonography") AND ("feasibility" OR "pilot" OR "proof of concept"), within the 2005-2015 timeframe. We also looked for any available proceeding in the European League Against Rheumatism and American College of Rheumatology Annual Meetings databases for the same period, as well as references of the selected works. The inclusion criteria comprised studies evaluating knee US or the feasibility of US aided interventions, unless they included a surgical intervention. We excluded studies that only assessed the accuracy, reliability or validity of US, as well as studies validating US scores that did not include the knee, reviews, non-English studies and articles concerning the paediatric population. The selected process is depicted in figure  1 and the papers are listed in Table I .
In addition, we searched the literature for guidelines regarding feasibility studies and we selected the most comprehensive list of focus areas to be addressed [9] . For our analysis of the selected papers, we assumed 7 mandatory key areas (Table II) Other aspects that might influence feasibility, such as machine characteristics, assessor's level of training and use of standardized scoring systems, were considered as well.
Each of the papers included in the final analysis scored 1 point for every domain of interest addressed and 0 points for omitting it, in order to allow a more objective assessment of these publications (Table II) .
Results

Systematic literature review
In all, 159 publications were identified through the systematic search of the databases, with 6 more works added to these after the manual search: 7 original articles and 2 [18] proceedings were included in the final analysis (fig 1) . Of the selected 9 publications, 6 dealt with the development and implementation of novel US scores, while the other 3 focused on implementing MSUS in clinical practice, evaluating the usefulness of articular cartilage US assessment and the feasibility of sonography for intra-articular knee injections, respectively. The total number of patients involved was 1052, most of them (80.4%) suffering from rheumatoid arthritis. Details about each of the selected studies' materials and methods are provided in Table I .
Focus areas analysis
Six out of the nine analysed studies focused on validating US scores and quantified feasibility as time spent for the US examination, disregarding any other feasibility related aspects [11, 12, [15] [16] [17] [18] . In one of the studies, the main objective was to investigate the feasibility of US guided knee intra-articular injections [14] , but in the results section the authors refer to feasibility exclusively as the accuracy of the technique. However, they also mentioned, presumably as characteristics of feasibility, 'convenience' and 'lack of radiation hazards', which we interpreted as outcomes addressing a few more of the previously proposed domains, namely acceptability and practicality. In the study comparing US cartilage scans with magnetic resonance imaging (MRI)-derived data [13] , feasibility is seen only as the US-MRI correlation coefficient and US evaluation repeatability. The study that investigated the possibility of introducing MSUS in internal medicine residency [10] took into consideration aspects such as residents' training, cognitive skill set and competence evaluation, attending perception of the trainers and trainees (aspects pertaining to the implementation and practicality domains), but failed to consider any other feasibility area. Only 5 of the studies offered details regarding the equipment used and its technical characteristics [12] [13] [14] [15] 18] , while almost all included an ample description of the assessed joints and features or structures [11] [12] [13] [14] [15] [16] 18] .
The results of the semi-quantitative evaluation of the selected papers, as detailed in the Methods section above, are as follows: the highest score (3) was obtained by 6 of the papers [10] [11] [12] 15, 17, 18] , while two publications scored one point each [13, 16] and one received 2 points [14] . Based on the set of focus areas previously mentioned, none of the works included in the final analysis practiced a systematic assessment of all feasibility domains, acquiring less than half of the maximum score we proposed.
Discussions
Our literature search revealed the fact that the feasibility of knee US techniques is poorly addressed, even though the knee is one of the most accessible joints and its US examination has been extensively studied. The time needed for evaluation represents in almost all cases the single feasibility related characteristic assessed, with authors dismissing several other important aspects of US daily practice implementation.
However, the current review is subject to several limitations. Our literature search was restricted to only 2 databases due to limited institutional access and spanned only over the last 10 years (considered most prolific in this area). We also did not include studies that focused on evaluating US feasibility for joints other than the knee, thus probably leading to a potential loss of information.
Additionally, the list of domains that need to be evaluated when employing a feasibility study was chosen based on a subjective appraisal of the available published methodology regarding this subject and on personal experience with US in daily practice, in the absence of standardized guidelines.
Although most of the publications included in the final analysis were studies that evaluated US scores, there was still a significant heterogeneity among these articles, given the restricted selection available, thus creating difficulties in using a subjective manner of evaluation. The purpose of the scoring method we proposed was to provide a useful straightforward alternative for the rapid evaluation of an article, taking into account the different types of US related papers. But due to the fact that we used a binary scoring system, we consider that many of the detailed aspects might be disregarded. As an example, we mention the first analysed article [10] , where the authors mention briefly in the Introduction section the need for US in Internal Medicine residency -as an aspect of the Demand domain, but do not provide a more elaborate analysis of the extent to which knee US is likely to be used. However, we decided to score this area of focus with one point, while we gave no points for the Adaptation domain, even though the authors tackled this area by recommending further studies including more joints. Notwithstanding the low score this paper obtained (less than half of the maximum score and equal to the one given to other 5 different articles [11, 12, 15, [17] [18] ), it is the only one of the publications we selected that took into account a wider range of feasibility aspects, closer to the way we envisage a MSUS feasibility study should be conducted. Moreover, the points given to the papers based on the study of US scores, were assigned mainly due to some overlap between two of the domain's outcomes of interest (inter-rater and intra-rater reliability, score sensitivity to change and assessment duration could represent outcomes of interest to both Implementation and Practicality) and the fact that we considered the US score testing itself as addressing the Demand domain.
Despite the fact that we could not establish a threshold for the score we proposed and used, the relatively low results that were attained by assessing the publications support our conclusion, that MSUS studies currently lack an appropriate methodology for the systematic evaluation of the technique's feasibility.
In addition, the fact that only half of the papers offer equipment and technical features but none of them discuss machine availability or financial aspects, as acquisition, maintenance and consumable replacement, which are very important aspects in day to day practice. Also, with the exception of one study [10] , none of the articles mention the experience or availability of the ultrasonographer, as part of a MSUS feasibility assessment.
Even with the above mentioned limitations, our review highlights the paucity of studies and guidelines concerning MSUS feasibility and suggests that this information gap should be properly addressed in future research, in order to ensure the correct place for MSUS in clinical practice.
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